Abstract: This study explored the association between objective and subjective ratings of the food environment and child produce consumption for Latino preschoolers at-risk for obesity. Parental surveys (N = 115) assessed perceptions of food availability, affordability, and acceptability. Comparable factors were objectively rated by a trained observer, using the Nutrition Environment Measures Survey for Stores (NEMS-S), in commonly frequented grocery stores cited by participants. There were no significant correlations between objective and subjective measures of food availability, affordability, and acceptability. Greater household income was associated with higher participant perceptions of food acceptability (r = .33, p = .003) and affordability (r = .22, p = .04). Participant-perceived affordability of food was correlated with more frequent child fruit and vegetable consumption (r = .21, p = .03). These findings support that parental subjective ratings of the food environment affects their child's eating behaviors more than objective ratings.
I n the U.S., obesity prevalence is 30% among two to five-year old Latinos compared with 21% among non-Latino Whites. 1 Nutrition is a key determinant of children's weight and is affected by the food built environment. [2] [3] [4] [5] [6] The food built environment is both the number and type of food outlets (e.g., grocery stores, convenience stores, restaurants) and the availability, affordability, and acceptability of foods in a community's food outlets. 7 This study considers this second part of the food built environment, measured subjectively by parent-report and objectively by observer ratings, and its influence on Latino children's produce (i.e., fruit and vegetable) consumption.
Whereas higher fast food prices have been linked to increased fruit and vegetable consumption, decreased body mass index (BMI), and decreased probability of overweight, 8 an increase in fruit and vegetable prices corresponded to an increase in child BMI, particularly among low-income participants. 8, 9 Moreover, children living in high- 10 This literature implies lower-income neighborhoods, characterized by a higher density of unhealthy food outlets and lower density of grocery stores, are climates in which children consume fewer servings of fruits and vegetables and have higher BMI. 11, 12 Yet research has not considered the impact of parental perceptions of the availability, affordability, and acceptability of foods on children's nutrition, despite evidence from adult populations that such perceptions affect diet. 6, 13, 14 Furthermore, there is limited literature on the associations between the food built environment and produce consumption in Latino families with young children, a population with higher rates of obesity.
1 Thus, this study sought to understand the relationships between objective and subjective (i.e., parent-perceived) availability, affordability, and acceptability of food, and child produce consumption among urban, Latino families.
Methods
Data were collected from August to November 2013, prior to randomization, in a controlled trial of a parent-child intervention designed to prevent childhood obesity, which was approved by the Institutional Review Board of Vanderbilt University Medical Center.
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Study sample. Parent-child dyads were eligible to participate if they received at least one form of government assistance, spoke English or Spanish, parent was over 18 years old, child was three to five years old and normal weight or overweight (based on body mass index percentile ≥50 th and <95 th ), 16 and both parent and child were healthy enough to participate in physical activity. The first 115 dyads recruited constituted the sample for this study. The principle site for the trial was local community recreation centers in Nashville, Tennessee.
Measures. Subjective measure of food environment. Because there are no psychometrically tested subjective measures of food built environment, the authors developed the Built Environment Perception for Nutrition (BEP-N) survey based on prior literature and clinical judgment.
14 The interviewer-administered survey included six items answered on a four-point scale. All items were translated to Spanish by the first author and checked by a native Spanish-speaking researcher with extensive experience with the target population.
Objective measure of food environment. Participants gave the name and location of the grocery store where they most frequently shopped, and the Nutrition Environment Measures Survey for Stores (NEMS-S) was conducted by a single, trained rater in the four most frequently cited grocery stores (n = 70, 61% of participants, next most commonly cited stores were different locations of the same chain) on weekdays during normal store business hours. The NEMS-S is a validated objective audit tool used to assess availability, affordability, and acceptability of healthy food in grocery stores. 17 Produce consumption. Parents were asked, "How many of the last seven days did your child consume five servings of fruits and vegetables?" Analysis. Data analysis occurred from April to August 2014. Descriptive statistics were calculated for demographic characteristics, BEP-N, NEMS-S, and parent-reported child produce consumption. Pearson correlations and two-sided Fisher's exact tests were conducted to detect significant bivariate associations. Stata / IC 12.1 was used to conduct analyses. 18 
Results
Descriptive statistics. The mean age of the children was four years, with the majority in the normal weight range and about a third who were overweight, consistent with study design eligibility criteria. Two-thirds of the sample received supplemental nutrition assistance by participating in Women, Infants and Children (WIC) or the Supplemental Nutrition Assistance Program (SNAP). The majority of participating parents (97% mothers) were from Mexico and had lived in the U.S. for a mean of 10.7 years. On average, children consumed the recommended daily servings of fruits and vegetables four days per week (see Table 1 ). Participants reported driving an average of 3.9 miles to their primary location for food shopping.
The most commonly cited primary grocery outlets were two large, chain storesthree Walmart locations and an Aldi, and there was little variability in the NEM-S scores for availability, affordability, and acceptability. Total scores ranged from 30-31 (scale between -8 to 50) ( Table 2 ). Parent perceptions of the food built environment are summarized in Table 3 . Due to strong within-construct correlations, the two items for affordability (r = .76) were added together and the two items for acceptability (r = .43) were added together for further analysis.
How are the objective and subjective food built environment measures associated? The objective and subjective ratings of the food built environment were not significantly correlated. Fisher's exact tests comparing subjective scores from participants who primarily shopped at Walmart locations versus those who shopped at Aldi were not significant (results available upon request).
Socio-demographic correlates of subjective food built environment were explored based on a-priori rationale that household income and WIC / SNAP would influence perceptions of availability and affordability, and that education and years in the U.S may influence perceptions of food acceptability (Table 4) . Household income (n = 82) was positively correlated with perceived food affordability (r = .22, p = .04) and acceptability (r = .33, p = .003). Participating in WIC or SNAP (n = 114) was significantly associated with perceptions of greater produce availability (p = .001) and disagreement with the statement that fast food is more accessible than fresh produce (p = .03). There were no significant associations with level of education or years in the U.S.
How are the objective and subjective food built environment independently associated with children's produce consumption? None of the objective measures of the food built environment were significantly correlated with number of days children ate the recommended servings of produce. Participant-perceived affordability of food was correlated with more frequent child fruit and vegetable consumption (r = .21, p = .03).
Discussion
Literature reviews suggest a complex relationship between subjective and objective measures of the food built environment and child nutrition. [19] [20] [21] Thus, the current study assessed links between objective and subjective availability, affordability, and acceptability of food and child fruit / vegetable consumption among Latino families at high risk for childhood obesity. Despite recent attention to food deserts, this study's results align with others indicating that families in low-income communities will travel outside their neighborhoods to access supermarkets with healthy food. 22 Families drove an average of 3.9 miles to their grocery store of choice, which was almost always a large, chain store with NEMS-S scores indicating acceptability, affordability and accessibility of healthy foods. Participants generally rated their food built environments positively; 81.7% and 78.3% of participants "strongly agreed" with statements about the availability and acceptability of produce.
However, only 47.4% and 38.1% of participants strongly agreed that healthy food and food in general were affordable, a perception significantly associated with household income. Moreover, perception of food affordability significantly predicted more frequent child fruit and vegetable consumption. Multiple studies have linked subjective food availability and accessibility but not perceived affordability to healthy food intake; 14, 23, 24 however, these studies did not examine Latino families with young children. 13, 25 Cash transfer programs (conditional and unconditional) have been shown to improve child nutritional status in a variety of contexts, although with variable significance. 26, 27, 28 Despite this variability, the fact that higher-income participants within this relatively low-income population reported more child fruit and vegetable intake suggests that cash transfers may be a promising option.
Limitations. No assessment was conducted on the frequency with which participants shopped at the stores they identified. The questions on subjective perception were newly developed, and the number of items on this instrument is intended as a brief screen rather than a comprehensive survey; further psychometric testing is needed.
Conclusions. In this sample of urban, Latino families with young children, perceived rather than objective food affordability was significantly associated with parent-reported child fruit and vegetable consumption. Strategies to overcome parents' perceived financial barriers to produce consumption could enhance obesity prevention efforts in this high-risk population. 
